The purpose of the study was to investigate perceived teeth health status and oral health behavior, as well as their correlates, among adolescents in Cambodia. The analysis included 3806 Cambodian school children (mean age 15.7 years, SD=1.8 years) who took part in the "Global School-based Student Health Survey" (GSHS) in 2013. Overall, 7.8% of the students reported poor perceived teeth status, 18.0% had missed school in the past year because of a toothache, 26.7% engaged in combined oral health behavior (brushing teeth twice daily or more often = 79.8%, using fluoride toothpaste = 59.9%, and drinking soft drinks less than once a day = 53.6%), and 59.9% had never visited a dentist for a routine examination or other dental work. In the multivariate logistic regression analysis, older age, being female, missing school because of a toothache, having a toothache in the past 12 months, poor oral health behavior and sedentary leisure time were associated with poor perceived teeth status. Older age, good perceived teeth status, having had a dental check-up, washing hands before eating and after toilet use, and not eating fast food were associated with a positive oral health behavior (brushing teeth twice daily or more often, using fluoride toothpaste, and drinking soft drinks less than once a day). Significant proportions of poor perceived teeth status and poor oral health behavior were found among school children in Cambodia. Various risk factors (sociodemographic, dental variables, general health risk behaviors) for perceived poor teeth status, oral health behavior and never having had a dental check-up were identified, which can be utilized for intervention programs.
INTRODUCTION
Apart from using clinical examination to assess child oral health, there is increasing interest to assess psychosocial dimensions such as self-reported oral health. 1, 2) In terms of perceived teeth or oral health status or dental symptoms among adolescents, 12% in China rated their dental health (teeth) as "poor" or "very poor", 3) 23% in India reported that the state of their teeth was bad, 4) none of the surveyed children in rural districts Cambodia had healthy gums, 5) and one in five in Sri Lanka rated their perceived oral health as poor. 2) Further, 41% of adolescents in China, 3) 69% in Lao People's Democratic Republic (PDR) 6) and 68.6% in Cambodia reported a toothache during the previous 12 months. 7) Factors associated with poor perceived teeth or oral health include 1) sociodemographic items such as being female, 3) and low socioeconomic status; 2, 3) 2) dental variables, including having poor oral hygiene practices, 3) caries, 4) having gingivitis, 2) awareness of oral illness, 2) having a toothache, 2) having bad breath, 4) dissatisfaction with the look of their teeth, 4) non-use of dental services, 2) dental care visits, 3, 4) and feeling a need for dental health care, 2) and 3) general health behaviors such as living a healthy lifestyle (general hygiene); 3) having a high alcohol use, 3) having poor dietary habits, 3) and poor school performance. 4) In a "National Oral Health Survey" conducted in 2011, 8) a high prevalence of dental caries among children 15-17 years old (84.5%) was found in Cambodia. 8) Various oral health behaviours such as dental hygiene, diet and preventive dental care visit have been identified as significant factors in the prevention of childhood caries. 9, 10) In Cambodia 8) and in the region different inadequate oral health behaviours among adolescents have been identified such as not brushing their teeth twice or more times a day (e.g., in China > 55% 3, 11) and in four Southeast Asian countries 22.4%, 12) and not using fluoridated toothpaste (e.g., in China 52%-83% 3, 11) and in Lao PDR 9%. 6) Factors associated with oral health behavior (i.e., brushing teeth and using fluoride toothpaste) include female or male gender,1 [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] older age, 13) other health behaviors, 12) tobacco use, 14) and general hygiene behavior. 15) In terms of dental health care visits, a large proportion of adolescents had not visited a dentist in the past year, e.g., 74% in China 3, 11) and in Lao PDR, 42% of the children had never consulted a dentist, 6) Students who had never consulted a dentist were more likely having a lower socioeconomic status and engaged in infrequent tooth brushing. 16) Perceived oral or dental health status is an essential outcome measure in dentistry since it is related to dental care utilization and the understanding of different factors of perceived oral health status can be used to improve dental care utilization behavior.
2) Little information exists about factors contributing to the oral health perception among adolescents in Southeast Asian countries.
2) Since such oral health perceptions are influenced by sociocultural aspects, factors may be different in Cambodia than found in previous studies in other countries. 1, 2) Further, increased uptake of preventive oral health care in adolescents is paramount in achieving WHO's goal of oral self-care by 2020. 17) In order to promote oral health care it is important to understand the current preventive oral health practices of adolescents and its influencing factors in Southeast Asian countries such as Cambodia.
Therefore, the aim of the investigation was to study perceived teeth health status and oral health behavior, as well as their correlates, among adolescents in Cambodia.
METHODS
This study included a secondary analysis of data from the 2013 "Global School-based Health Survey" (GSHS) from Cambodia. 18) Details and data of the GSHS can be obtained online. 18) A two-stage cluster sample design that selected schools and then classes was utilized to gather data to represent all pupils in grades 6 to 12 of Cambodia. 19) Participants self-completed a questionnaire, which was supervised by trained research assistants. 19) The study proposal was approved by the "National Ethics Committee for Health Research, Ministry of Health" (No: 273 NECHR), Kingdom of Cambodia, and written informed consent and consent for publication was obtained from the pupils, parents and/or school authorities.
19)

Measures
The study measures used were from the GSHS 18) and are illustrated in Table 1 . "Self-reported oral health describes how an individual perceives his/her own oral health and can be considered as an indicator of wellbeing."
2) Poor perceived teeth and gum status were defined as responses of "poor" and "very poor". Oral health behavior was defined as a combination of brushing teeth twice or more daily, using fluoridated toothpaste, and the consumption of soft drinks less than once a day. 13 ) Sufficient consumption of fruit was defined as at least 2 servings a day, and sufficient consumption of vegetable was defined as at least 3 servings a day. 20) Positive oral "How much time do you spend during a typical or usual day sitting and watching television, playing computer games, talking with friends, or doing other sitting activities, such as playing games or talking on the phone or computer?" 1=Less than 1 hour per day to 6=More than 8 hours per day (coded as 1-2=0 and 3-6=1) health behavior was defined as a combination of twice or more times tooth brushing daily, using fluoridated toothpaste, and drinking soft drinks less than once a day.
13) (see Table 1 ).
Data analysis
Using STATA software version 13.0 (Stata Corporation, College Station, Texas, USA), the data were analyzed while taking into account the sampling design. Frequencies, percentages, means and standard deviations were used to describe the sample. Multivariate logistic regression was used to estimate the impact of independent variables (sociodemographic, dental and general health variables) on dental indicators (poor teeth status, oral health behavior, and never dental check-up; binary dependent variables). In the results, weighted percentages are reported. A p-value of less than 5% was used to indicate statistical significance. Both the p-value and the reported 95% confidence intervals are adjusted for the multistage stratified cluster sample design of the survey. 
RESULTS
Sample characteristics
The total sample included 3806 students who had a mean age of 15.7 years (SD=1.8 years), of which 47.7% were girls and 52.3% were boys. The data were collected in 2013, and the overall response rate was 85%. Overall, 8.3% of the students reported poor perceived teeth status, 26.7% engaged in oral health behavior (brushing teeth twice or more often daily=79.8%, using fluoride toothpaste=59.9% and drinking soft drinks less than once a day=53.6%), and 59.9% never visited a dentist for a routine examination or other dental work. Furthermore, 7.8% of students reported poor perceived gums status, 18.0% had missed school in the past year because of a toothache, and 3.5% mostly or always had a toothache in the past 12 months (see Table 2 ).
Associations with dental indicators (self-reported teeth status, positive oral health behavior and dental service utilization)
In the multivariate logistic regression analysis, sociodemographic factors (older age and being female), dental variables (missed school because of toothache; sometimes, mostly or always having toothache in the past 12 months; and poor oral health behavior) and general health behaviors (sedentary leisure time) were found to be associated with poor perceived teeth status. Furthermore, older age, good perceived teeth status, having had a dental check-up, and general health behaviors (washing hands before eating, washing hands after toilet use, not eating fast food) were associated with a positive oral health behavior (brushing teeth twice or more, using fluoride toothpaste, and drinking soft drinks less than once a day). Eating two or more servings of fruits a day was negatively associated with oral health behavior. Regarding "never having had a dental check-up", associations were found with older age, dental variables (poor perceived gum status, not having missed school because of toothache, not having toothache in the past 12 months, and poor oral health behavior) and general health behaviors (poor hygiene behavior in terms of not always washing hands with soap and washing hands after toilet, inadequate fruit and vegetable consumption, and not having had fast food) (see Table 3 ).
DISCUSSION
The study investigated the prevalence and correlates of dental indicators (self-reported teeth status and positive oral health care behavior) in a nationally representative sample of school-going pupils in Cambodia. Compared with previous studies among adolescents on perceived oral health status in Asia, [2] [3] [4] 6) this study found that students rated their oral health status better than students in those previous studies. Compared with the reported dental symptoms (toothache, missing school because of toothache) in this study, a previous study in China 3) found similar rates of reported toothaches, a local study in Cambodia 7) found a higher prevalence of toothaches, and a study in Lao PDR 6) reported higher rates of toothache and absenteeism from school because of a toothache. Nevertheless, these findings should be of concern to educators as children may be distracted or absent from school due to dental pain. This investigation found that older adolescents and being female were correlated with poor perceived teeth health status, as was also found in a previous study.
3) Contrary to some previous studies, 2, 3) this investigation did not find a correlation between low socioeconomic status (here assessed as experiencing hunger) and poor perceived oral health status. Furthermore, in accordance with previous studies, 2, 4) this study found that experiencing a toothache and missing school because of a toothache were associated with poor perceived teeth or oral health status. This finding confirms that school children assess their teeth or oral health status based on oral symptoms. 2, 16) Unlike some previous investigations that found either a positive or negative correlation between dental attendance and perceived poor oral health, [2] [3] [4] this investigation did not find any correlation between never attending a dental check-up and poor perceived teeth or oral health status. Poor oral health behavior was also associated with poor perceived teeth or oral health status, as found in previous studies. 3) Regarding general health behaviors, this study found an association between sedentary leisure time and poor perceived teeth status. While another study 3) also found a positive association of poor perceived oral health status with other health risk behaviors, such as high alcohol use, poor dietary habits, oral hygiene practices, 3) this study did not find such an association. Regarding specific oral hygiene behavior, this study found that 79.8% had brushed their teeth at least twice a day (96% once or more times a day), which was a little lower than that reported in the last Cambodian "National Oral Health Survey" in 2011.
8) The prevalence of having used fluoride toothpaste (59.9%) was much lower (98.5%) than that in the last Cambodian "National Oral Health Survey" in 2011. 8) However, the prevalence of brushing teeth at least twice per day and/or using fluoride paste in this study was higher than that in several other previous studies in Asia 3, 11, 12) and similar to a study among Lao PDR school children. 6) The low use of fluoride toothpaste in this study may be attributed to insufficient awareness (29.6% reported not knowing whether the toothpaste they used contains fluoride) and the lack of accessibility and affordability. Moreover, this study found a combined oral health behavior prevalence (brushing teeth twice or more often daily, using fluoride toothpaste and drinking soft drinks less than once a day) of 26.7%, which was higher than that in a previous study in Nigeria, where only 8% of the school children engage in oral self-care as recommended (a combination of brushing teeth at least twice daily, using fluoridated toothpaste, and limited intake of sugary snacks). 13) Combination approaches, i.e., brushing teeth with fluoridated toothpaste and limiting intake of refined carbohydrate, need to be more emphasized for successful oral health behavior interventions in children. 13) This study found that a high proportion (59.9%) of adolescents had never visited a dentist for a routine examination or other dental work, which was higher or similar to previous studies. 3, 6, 11, 13, 16) The lack of dental visits in this study may be explained by high cost, a lack of knowledge, a lack of oral health importance conveyed by parents, and limited access to dental services in the low-income country Cambodia. 16) In line with previous investigations, 16, 21, 22) this study found associations between not having toothache, poor oral health behavior and never having been to a dental check-up. This finding may be explained by a pattern seen in low-income settings, where dental care visits are initiated by a toothache rather than a preventive dental check-up. 3, 6, 21, 22) Furthermore, this study also found other health risk behaviors (poor oral hygiene, inadequate fruit and vegetable consumption, and not having had fast food) to be associated with never having been to a dental check-up. Jiang et al.
3) also found a correlation between oral health behavior and general health behavior among Chinese school children. This finding also shows that multiple risk behaviors co-occur and should be targeted in interventions simultaneously.
The study limitations include the cross-sectional design of the study and that the study includes only school-going adolescents. The prevalence of dental indicators may differ between non-school-going and school-going adolescents. Moreover, the data on oral health status and behavior were collected by self-report, which may have biased the results, and future studies should include a dental examination.
CONCLUSION
Using a large and representative sample of adolescents in Cambodia, this study found a significant proportion of poor perceived teeth health status and poor oral health behavior. Several sociodemographic factors and a number of clustering health risk factors were identified, which can help guide interventions to promote oral health in this school population.
